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(54) Pin, pin and washer fastener, washer for the fastener and pin-making method 



(57) The pin, for penetration Into a steel, concrete, 
or masonry substrate, has a head (110), a tapered 
shank (120), a point (1 30) and a transition zone (140) 
between the tapered shank and the head. The point 



(130) is joined unitarily to the smaller end (124) of the 
tapered shank (120). The transition zone (140) has a 
tapered portion with a smaller end (144) joined unitarily 
to the larger end (126) of the tapered shank and a with 
larger end (146) joined unitarily to the head (110). 
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Description 

[0001] This invention pertains to a pin for axial, non- 
rotational penetration Into a steel, concrete, or masonry 
substrate, to a fastener comprising such a pin and a 
washer, and to a washer useful with the pin in the fas- 
tener. This invention also pertains to a method of making 
such a pin. 

[0002] As exemplified in U.S. Patent N* 4.824.003, It 
is known to provide a pin havhg a head, a shank, and 
a point with a washer having an outer diameter equal 
approxirnatively to the outer diameter of the head, for 
guiding the pin in the muzzle, barrel, or nosepiece of a 
driving or setting tool. The washer is carried on the 
shank, in axial ly spaced relation to the head, and is mov- 
able toward the head when the pin with the washer Is 
driven forcibly into a substrate, either directly or through 
a workplace, so that the washer bears against the sub- 
strate or the workplace. As exemplified therein, the 
washer also performs an energy-absorbing function. 
[0003] As exemplified by a pin made and sold by So- 
ciete de Prospection et conventions Techniques SPIT, 
of France, under Product Designation SBR 14, It Is 
known for the pin to have a head, an ogrvaf point, a 
knurled shank, which is not tapered, and a transition 
zone having a tapered portion between the knurled 
shank and the head The SBR 14 pin is made from car- 
bon steel having a carbon content In a range from 0.58 
percent to 0.62 percent 

[0004] As known heretofore, the steal pin can be 
made from a predetermined length of carbon steel wire, 
which has a carbon content not less than 0.35 percent 
and which can be surface hardened or through hard- 
ened. AISI C 1038 steel, which has a carbon content in 
a range from 0.35 percent to 0.41 percent, can be thus 
used. Moreover, the predetermined length of carbon 
steel wire is formed in an initial step so as to form an 
intermediate part, which has a head to become the head 
of the steel pin, a shan k to become the shan k of the steel 
pin, and an end portion, on which the point is formed In 
a further step. As known heretofore, the point is formed 
by rotary swaging or by so-called -pinch pointing", which 
refers to forging between two forging dies. 
[0006] The instant invention provides improvements 
In a pin for axial, non-rotational penetration Into a steel, 
concrete, or masonry substrate, in a washer useful with 
the pin, in a fastener comprising the pin and the washer, 
and in a method of making the pin. The fastener is de- 
signed to be forcibly driven so that the ph is driven into 
a steel, concrete, or masonry substrate, either directly 
or through a workplace. 

[0006] Broadly, the ph is made from a predetermined 
length of wire with an initial diameter and comprises a 
head, a tapered shank, a point, and a transition zone. 
[0007] The head of the pin has an outer diameter at 
least about 2.6 times greater than the hrtial diameter of 
the predetermined length of wire. Thus, the pin diners 
materially from the prior pin sold under Product Desig- 



nation SBR 1 4, in ntftich the head had an outer diameter 
about 2.3 times the Initial diameter of the predetermined 
length of wire used to make the prior pin sold thereunder 
Heretofore, tt was thought that the maximum diameter 
* of the head of a pin was about 2.3 trnes the initial diam- 
eter, because the pins would be Inconsistent due to non- 
round heads or to cracks caused by over work-harden- 
ing. 

[0008] The tapered shank of the pin defines a corn- 
to parativeiy smaller conical angle and has a smaller end 
and a larger end. Its smaller end has a diameter smaller 
than the initial diameter of the predetermined length of 
wire, preferably being about 0.6 times the initial diame- 
ter thereof. Preferably, the larger end of the tapered 
'£ shank has a diameter about 0.7 times the initial diamet er 
of the predetermined length of wire. The tapered shank 
pin is especially useful in attaching to a bar joist because 
tt develops sufficient holding power by continuously siz- 
ing the hole that It forms in the bar joist. 
*o [0009] Being joined unrtarily to the smaller end of the 
tapered shank, the point conforms substantially to an 
ogive, preferably to tangent ogive, which is tangent to 
the tapered shank. Although the point conforms sub- 
stantially to an ogive, the point may have a rounded tip. 
» [001 Q] The transition zona has a tapered portion de- 
fining a comparatively larger conical angle between the 
tapered shank and the head. The tapered portion of the 
transition zone has a smaller end Joined unrtarily to the 
larger end of the tapered shank. The tapered portion 
30 thereof has a larger end Joined unitarily to the head. 
[0011] Preferably, the larger end of the tapered por- 
tion of the transition zone has a diameter about 1 .1 times 
the initial diameter of the predetermined length of wire. 
Preferably, the tapered shank defines a conical angle 
35 (total taper) in a range from about 2° to about 4°, and 
the axial length of the transition zone is less than about 
one hail of the axial length of the tapered shank. 
[0012] As improved by this Invention, the washer is 
annular and has an annular periphery and a central ap- 
40 erture. which has a margin with a novel configuration. 
The margin of the central aperture defines plural projec- 
tions with pin-engaging surfaces spaced angularly from 
one another. Each pfnengaging surface conforms es- 
sentially toa cylindrical section. Collectively, the pin-en- 
's gaging surfaces encompass a minor portion of a com- 
plete cylhder, not less than about one third of a com- 
plete cylinder. 

[0013] Preferably, the margin of the central aperture 
of the washer defines exactly four of the pri-engaging 
60 surfaces, which are spaced regularly from one another. 
Preferably, moreover, each pin-engaging surface is con- 
figured so as to encompass about one twelfth of a com- 
plete cylinder. 

[001 4] The washer Improved by this Invention can be 
« advantageously combined with a ph, such as the pin 
rnproved by this invention, to provide an improved fas- 
tener. In the improved fastener, the annular periphery of 
the washer has an outer diameter equal approximately 
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to the outer diameter of the head and wherein the central 
aperture of the washer enables the washer to be tightly 
fitted over the tapered shank, near the smaller end of 
the tapered shank, when the pin and washer assembly 
ie assembled. Thus, when the fastener is driven forcbly 
so that the pin Is driven into a steel, concrete, or masonry 
substrate, the washer and the head are arranged to 
guide the fastener through the muzzle, barrel, or nose- 
piece of the driving or setting toot and the washer Is ar- 
ranged to be forcibly moved along the tapered shank, 
toward the larger end of the tapered shank, as the pin 
enters the substrate. 

[00161 As improved by this invention, the method ol 
making a pin for axial, non-rotational penetration of a 
steel, concrete, or masonry substrate, such as the pin 
Improved by this hventfon, contemplates making the pin 
from a predetermined length of carbon steel wire with 
ah Initial diameter and with a carbon content In a range 
from about the carbon content of AiSI C 1038 steel to 
about the carbon content of AiSI C 1065 steel, prefera- 
bly from a predetermined length of AISI C 1062 steel 
wire, by successive forming, rolling, and heat treating 
steps. ** 

[0016] tn the forming step, which may be also called 
a heading step, the predetermined length of carbon 
steel wire Is formed so as to form an Intermediate part, 
which is elongate and which has a head on one end and 
a shank between lis ends. If the shank Is tapered, It is 
generally tapered h the forming step. In the roiling step, 
the intermediate part Is rolled so as to form a point con- 
forming substantially to a tangent ogive, which is tan- 
gent to the shank, whereby a pin is formed. If the shank 
is knurled, It Is knurled In the rolling step. In the heat 
treating step, the pin is hardened, preferably by austem- 
pering so as to provide the pin with a surface hardness 
of not greater than Rockwell C 52, preferably not greater 
than Rockwell C 48. The core hardness is preferably be- 
tween Rockwell C 48 and Rockwell C 56. Optionally, the 
pin is decarburized in a conventional manner, after the 
rolling step, before the heat treating step. 
[0017] These and other objects, features, and advan- 
tages of this Invention are evident from the following de- 
scription of a preferred mode for carrying out this Inven- 
tion, with reference to the accompanying drawings, in 
which 

Figure 1 is a fragmentary perspective view of a fas- 
tener comprising a pin and a washer ans constitut- 
ing a preferred embodiment of this invention, as 
used to fasten a steel decking member to a steel 
bar joist; 

Figure 2, on an enlarged scale, Is an elevational 
view of the pin and a cross-sectional view of the 
washer, after the pin and the washer have been 
combined to provide the fastener and before the 
fastener has been driven ; 
Figure 3, on a similar scale, Is an elevational view 
of an intermediate part, after a predetermined 



length of wire has been formed to form the interme- 
diate part end before the intermediate part has been 
rolled to form the pin ; 

Figure 4, on a similar scale, is a plan view of the 
5 washer, as seen from above; 

Figure 5, on a similar scale, Is a sectional view of 

the washer, as taken along line 5-5 of Figure 4, in 

a direction indicated by arrows ; 

Figure 6 to a further enlarged, fragmentary detail, 
10 as taken from Figure 4 ; 

Figures 7, 8, and 9 are schematic views of initial. 

intermediate, and final stages in a roiling process, 

as seen from below, in which the intermediate part 

Is roiled between two roiling dies to form the pin and 
is Figures 10, 11 , and 12 are schematic views of the 

same stages of the roiling process, as seen from 

one end of the rolling dies. 

[0018] As shown In Figure 1 , an Improved fastener 10 
w comprising a steel pin 100 in an improved form to be 
later described and a steel washer 200 in an Improved 
form to be later described and constituting a preferred 
ernboolment of this invention is useful for fastening a 
steel decking member 1 2, which is made from thin sheet 
25 steel oftentimes, to a steel bar joist 1 4. 

Here, the decking member 12 is regarded as a work- 
piece, and the bar joist 14 is regarded as a substrate. 
The fastener 1 0 is shown In Figure 2, as assembled from 
the pin 100 and the washer 200, before the fastener 10 
30 is driven. 

[001 9] In a preferred application of this Invention, the 
fastener 10 can be forcibly driven by a fastener-driving 
tool, such as a powder-actuated tool, as exemplified by 
the powder-actuated, nosepiece-equipped, fastener- 

35 driving tool disclosed in U.S. Patents No. 5,1 93,729, No. 
5.199,506. and No. 5,199,625. the disclosures of which 
are incorporated herein by reference. If such a led is 
used, the fastener 10 Is sized to be axial ty guided in its 
nosepiece, h a manner to be later described. 

40 [0Q20] 1" a" alternative application of this invention, 
the fastener 10 can be forcbty driven by a powder-ac- 
tuated, faatener-drMng tool, as exemplified by the pow- 
der-actuated, muzzle-equipped, fastener-driving tool 
disclosed ri U.S. Patent No. 4.624.003, the disclosure 

*s of which Is Incorporated herein by reference. If such a 
tool is used, the fastener 10 is sized to enable the fas- 
tener 10 to be muzzle-loaded, in a manner disclosed 
therein. 

[0021] Broadly, the steel pin 100 comprises a head 
so 11 o, a shan k 1 20. a point 1 30, and a transition zone 1 40 
between the shank 120 and the head 110. The washer 
200 to carried on the shank 120, in socially spaced rela- 
tion to the head 110, and is movable toward the head 
110 when the fastener 10 Is driven forcibly through the 
ss decking member 12, into the bar joist 14. so that the 
washer 200 bears against the decking member 12. 
[0022] The tapered shank 120 of the steel pin 100 de- 
fines a conical angle (total taper), preferably in a range 
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from about 2° to about 4*. and has a knurled surface 
122, a smaller end 124, and a larger end 126. The small- 
er end 124 has a diameter smaller than the initial diam- 
eter of the predetermined length of carbon steel wire, 
preferably being about 0.6 times the initial diameter 
thereof. The larger end 126 has a diameter about 0.7 
times the initial diameter of the predetermined length of 
carbon steel wire. 

[0023] Being joined un Itarily to the smaller end 1 24 of 
the tapered shank 1 20, the point 1 30 has a tip 1 32 and 
conforms except at the tip 1 32, which is rounded, sub- 
stantially to a tangent ogive, which is tangent to the ta- 
pered shank 120. 

[0024] Being between the tapered shank 1 20 and the 
head 110, the transition zone 140 has a tapered portion 
142 defining a comparatively larger conical angle, pref- 
erably a conical angle (total taper) of about 40*. The ta- 
pered portion 142 has a smaller end 144 Joined unitarily 
to the larger end 126 of the tapered shank 120. The ta- 
pered portion 142 has a larger end 146 joined unitarily 
to the head 110, via a circumferential fillet 148, which Is 
regarded as an integral part of the transition zone 1 40. 
[0025] The larger end 146 of the tapered portion of 
the transition zone has a diameter larger than the initial 
diameter of the predetermined length of carbon steel 
wire, preferably about 1.1 times the Initial diameter 
thereof. The axial predetermined length of the transition 
zone 140, which Includes the circumferential fillet 148, 
is less than about one half ol the axial length of the ta- 
pered shank 120. ft is convenient next to describe the 
material used to make the steel pin 100. 
[0026] The steel pin 100 is made from a predeter- 
mined length of carbon steel wire, which has a carbon 
content in a range from about the carbon content of Al SI 
C 1 038 steel, which has a carbon content from 0.35 per- 
cent to 0.38 percent, to about the carbon content of A! St 
C 1 065 steel, which hasa carbon content from 0.60 per- 
cent to 0.70 percent. A high-manganese carbon steel 
having a carbon content in a similar range, such as AISI 
C 1062 high-manganese carbon steel, can be alterna- 
tively used. In a preferred mode for carrying out this in- 
vention, a predetermined length of AISI C 1062 steel 
wire is used, which has an initial diameter of about 0.208 
inch. 

[0027] In an alternative embodiment, such as a pin for 
fastening to thinner steel, a lower core hardness for the 
pin may be used, so that a lower carbon wire may be 
used to create the pin. Also, a more aggressive knurl 
may be preferred in this application, possibly a knurl with 
a slight helix. 

[0026] in a preferred mode for carrying out this inven- 
tion, the steel pin 1 00 has novel proportions, which may 
be conveniently referenced to the initial diameter of the 
predetermined length of carbon steel wire used to make 
the pin 1 00. The head 1 1 0 has an outer diameter at least 
about 2.6 times greater than the initial diameter of the 
predetermined length of carbon steel wire. The tapered 
shank 120 has a larger end 126, which has a diameter 



about 0.7 times the initial diameter of the predetermined 
length of carbon steel wire, and the larger end of the 
tapered portion of the transition zone has a diameter 
about 1.1 times the Initial diameter of the predetermined 

5 length of carbon steel wire. 

(0029] In an Initial step, which is a forming step that 
may be also called a heading step and which is per- 
formed with conventional head-forming equipment for 
forming heads on pins or screws, the predetermined 

10 length of carbon steel wire is formed so as to form an 
intermediate part 150, which is elongate and has a 
headed end 152 and an opposite end 154. Suitable 
head-forming equipment is available commercially from 
National Machinery Company ol Tiffin, Ohio, under 

is Model 56. 

[0030] As shown In Figure 3, the Intermediate part 1 50 
has the head 110, which is formed on the headed end 
1 52, the shank 1 20, which is tapered but not yet knurled, 
the transition zone 140, which Is disposed between the 

20 head 1 1 0 and the shank 1 20, and the opposite end 1 54. 
In a further step to be next described, the point 130 Is 
formed on the opposite end 154, and the tapered shank 
1 20 may be knurled. It Is preferred for the tapered shank 
120 to be knurled. 

6 [0031] In the further step, which is a rolling step per- 
formed with conventional form-rolling equipment for roll- 
ing threads on screws, the intermediate part 150 ts roiled 
between two rolling dies D 1( D z , which employ the head 
1 10 as a datum and which are configured suitably. Suit- 

30 able form-rolling equipment is available commercially 
from E. W. Menn GmbH Maschhenfabrikof Hllgenbach, 
Germany, under Model GW120-H. 
[0032] As the rolling dies undergo relative movement 
from an initial stage shown schematically in Figures 7 

36 end 1 0, through an Intermediate stage shown schemat- 
ically in Figures 8 and 11, to a final stage shown sche- 
matically in Figures 9 and 12, the intermediate part 150 
is rolled so as to form the point 130 and so as to knurl 
the tapered shank 1 20, if the tapered shank 1 20 is to be 

40 knurled, whereby the pin 100 Is formed. As formed in 
the rolling step, the point 1 30 has a tip 1 32 and conforms 
except at the tip 132, which is rounded, substantially to 
a tangent ogive, which is tangent to the tapered, knurled 
shank 120. A fragment 156 of the pointed end 154 is 

4$ removed at the end of the die travel. It has been found 
that relatively long dies are preferable so that the move- 
ment of material in the pin Is slow and the point of the 
pin is not overheated, and thus over work-hardened, 
whereby a uniform, smooth surface results, without laps 

*o or seams. 

[0033] In a final step, which is an austempering step 
performed with conventional heat treating equipment, 
the pin 1 00 is austempered so as to have a surface hard- 
ness not greater than about Rockwell C 48, or not great- 

65 er than about Rockwell C 52 if the tapered shank 1 20 Is 
not knurled, and a core hardness in a range from about 
Rockwell C 48 to about Rockwell C 58. Suitable heat 
treating equipment is available commercially from nu- 
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merous sources. Optionally, lha pin 100 is decarburizad 
In a conventional manner, after the rolling step, before 
tha austamparing step. 

[0034] The steel washer 200 Is stamped from a sheet 
of carbon steel, such asAISIC 1038 steel, which is pre- 
ferred. Being annular, the washer 200 has an annular 
periphery 202 and a central aperture 210, which has a 
margin 212 with a novel configuration. The washer 200 
is solid between the annular periphery 202 and the mar- 
gin 212 of the central aperture 210. The margti 212 of 
the central aperture 21 0 defines four pin-engaging pro- 
trusions 214, which have concave pin-engaging surfac- 
es 216, which are similar to one another, and which are 
spaced angularly and regularly from one another by four 
similar recesses 218. Before the washer 200 is fitted on- 
to the pin 100, each phengaglng surface 216 conforms 
essentially to a section of an imaginary cylinder of a giv- 
en diameter. Each recess 218 conforms essentially to a 
section of an Imaginary cylinder of a larger diameter. 
[0036] Collectively, as contemplated by this invention, 
the pin-engaging surfaces 216 encompass a minor por- 
tion of a complete cylinder. As shown, h the preferred 
mode for carrying out this Invention, each pin-engaging 
surface 216 encompasses about 30°, which is one 
twelfth of a complete cylinder. Collectively, in the pre- 
ferred mode tor carrying out this invention, the pm-en- 
gaghg surfaces 216 encompass about one third of a 
complete cylinder. 

[0036] In the improved fastener 10, the annular pe- 
riphery 202 ol the washer 200 has an outer diameter 
equal approximately to the outer diameter of the head 
110 of the pin 100. Further, the central aperture 210 of 
the washer 200 enables the washer 200 to be tightly fit- 
ted over the tapered shank 1 20 of the ph 1 00, near the 
smaller end 1 24 of the tapered shank 1 20, when the fas- 
tener 10 is assembled. Thus, there is sufficient contact 
area that when the fastener 10 is driven by a powder- 
actuated too) or an equivalent tool and is accelerated, 
the washer 200 does not move significantly along the 
tapered shank 120 but stays near the point 130. Being 
spaced axialfy. the washer 200 and tha head 1 00 of the 
pin guide the fastener 10 without permitting the fastener 
10 to tumble in the noseplece of a noseplece-equlpped. 
fastener-driving tool, as discussed above. 
[0037] Also, when the fastener 10 la driven, the wash- 
er 200 is arranged to be forcibly moved along the ta- 
pered shank 120, toward the larger end 126 of the ta- 
pered shank 120, when the washer 200 engages a 
workplace or a substrate. Because the pin-engaging 
surfaces 21 4 of the washer 200 encompass about one 
third of a complete cylinder, the pin-engaging surfaces 
21 4 limit potential damage to the knurled surface 1 22 of 
the tapered shank 120 of the pin 100 when the washer 
200 is moved along the tapered shank 120. toward the 
larger end 126 of the tapered shank 120. 
[0038] various modifications may be made in the pre- 
ferred mode for carrying out this invention without de- 
parting from the scope and spirit of this invention. 



Claims 

1. For axial, non-rotational penetration hto a steel, 
concrete, or masonry substrate, a pin formed from 
5 a predetermined length of wire with an initial diam- 
eter, comprising 

(a) a head (110) having an outer diameter at 
least about 2.6 times greater than the initial di- 

10 ameter of the predetermined length of wire, 

(b) a tapered shank (1 20) defining a conical an- 
gle and having a smafler end (124) and a larger 
end (126), the smaller end (124) of the tapered 

is shank (1 20) having a diameter smaller than the 

initial diameter of the predetermined length of 
wire, 

(c) a point (130) Joined unitarily to the smaller 
so end (124) of the tapered shank (120) and con- 
forming substantially to an ogive, and 

(d) a transition zone (1 40) having a tapered por- 
tion defining a conical angle between the ta- 

2S pared shank (1 20) and the head (1 1 0), the tran- 

sition zone (140) having a smaller end (144) 
joined unitarily to the larger end (126) of tha ta- 
pered shank (1 20) and a larger end (1 46) joined 
unitarily to the head (110), 

30 

wherein the conical angle defined by the tapered 
portion of the transition zone (140) is larger than the 
conical angle defined by the tapered shank (1 20). 

3S 2. The pin of claim 1 wh erein the point (1 30) conforms 
substantially to a tangent ogive, which is tangent to 
the tapered shank (1 20). 

3. The pin of claim 1 whereii the smaller end (124) of 
40 the tapered shank (1 20) has a diameter about 0.6 

times the initial diameter of the wire. 

4. The pin of claim 3 wherein the larger end (146) of 
the tapered portion of the transition zone (140) has 

45 a diameter greater than the Initial diameter of the 
predetermined length of wire. 

5. The pin of claim 4 wherein the larger end (126) of 
the tapered shank (120) has a diameter about 0.7 

so tfmes the initial diameter of the predetermined 
length of wire and wherein the larger end (146) of 
the tapered portion of the transition zone (1 40) has 
a diameter about 1.1 times the initial diameter of the 
predetermined length of wire. 

55 

6. The pin of claim 5 wherein the tapered shank (1 20) 
defines a conical angle in a range from about 2" to 
about 4° and wherein the transition zone (140) has 
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an axial length, which is lose than about one half of 
the axial length of the tapered shank (120). 

7. The pin of any one of claims 1 through 6 wherein 
the tapered shank (120) is knurled (122). 5 

8. The pin of claim 7 wherein the point (130) has a 
rounded tip (132). 

9. The ph of any one of claims 1 through 8, wherein io 
the pin ( 1 00) is formed from a carbon steel wire with 

a carbon content in a range from about the carbon 
content of AISI C 1038 steel to about the carbon 
content of AISI C 1065 steel, the pin having a sur- 
face hardness not greater than about Rockwell C *s 
52 and a core hardness In a range from about Rock- 
well C 48 to about Rockwell C 58. 

10. The pin of claim 9, as formed Irom a predetermined 
length of AISI C 1 062 eteel wire, with a surface hard- 20 
ness not greater than about Rockwell C 48. 

11. The pin of any one of claims 9 or 10, as formed from 
a length of high-manganese carbon steel wire. 

2& 

12. A washer useful with a pin according to claim 1 , the 
washer being annular and having an annular pe- 
riphery (202) and a central aperture (210) the cen- 
tral aperture having a margin defining plural, con- 
cave, pin-engaging surfaces (216) spaced angular- 30 
ly from one another, the washer being solid between 
the annular periphery (202) and the margin (212) of 
the central aperture, each pin-engaging surface 
(216) conform hg essentially to a cylindrical section, 
which pin-engaging surfaces (21 6) collectively en- & 
compass a minor portion of a complete cylinder, not 
less than about one third of a complete cylinder. 

13. The washer of claim 12 wherein the margin (212) 

of the central aperture of the washer defines exactly *o 
four of the pin-engaging surfaces (216), which are 
spaced regularly from one another. 

14. The washer of claim 1 3 wherein each pin-engaging 
surface (216) is configured so as to encompass *5 
about one twelfth of a complete cyfhder. 

15. A fastener comprising the washer of any one of 
claims 12 to 14 and the pin of claim 1 , 

so 

wherein the annular periphery (202) of the 
washer (200) has an outer diameter equal ap- 
proximately to the outer diameter of the head 
(110) of the pin, wherein the central aperture 
(210) of the washer enables the washer to be s$ 
tightly fitted over the tapered shank (1 20) of the 
pin, near the smaller end (124) of the tapered 
shank (120), when the pin and washer assem- 



bly is assembled, 

wherein the washer (200) and the head (110) 
of the pin are arranged to guide the fastener 
and the washer is arranged to be forcibly 
moved along the tapered shank (120), toward 
the larger end (1 28) of the tapered shank (1 20). 
when the pin is driven forcibly Into such a sub- 
strate. 

16. A method of making a steel pin according to claim 
1, for axial, non-rotational penetration of a steel, 
concrete, or masonry substrate, from a predeter- 
mined length of carbon steel wire with an initial di- 
ameter and with a carbon content In a range from 
about the carbon a content of AISI C 1038 steel to 
about the carbon content of AISI C 1065 steel, the 
method comprising the steps of 

(a) forming the predetermined length of carbon 
steel wire so as to form an intermediate part 
(150), which is elongate and which has two 
ends (1 52, 1 54), a head (1 1 0) on one end (1 52) 
of the intermediate part, and a shank (120) be- 
tween the ends of the intermediate part, 

(b) rolling the intermediate part (150) so as to 
form a point (130) conforming substantially to 
an ogive, whereby a pin (100) is formed, and 

(c) heat treating the pin so as to harden the ph. 

17. The method of claim 16 wherein the intermediate 
part (150) is rolled so as to form the point (130) con- 
forming substantially to a tangent ogive, which is 
tangent to the shank (120). 

16. The method of claim 16 whereh the heat treating 
step comprises auelempering the pin so as to pro- 
vide the pin with a surface hardness not greater 
than about Rockwell C 48. 

19. The method of claim 16 wherein the heat treathg 
step comprises austempering the pin so as to pro- 
vide the pin with a core hardness in a range from 
about Rockwell C 48 to about Rockwell C 56. 

20. The method of claim 19 wherein the heat treathg 
step comprises austempering the pin so as to pro- 
vide the pin with a surface hardness not greater 
than about Rockwell C 48. 

21. The method of claim 20 wherein the predetermined 
length of carbon steel wire is formed in the forming 
step so that the head (110) has an outer diameter 
at least about 2.6 times greater than the initial di- 
ameter of the predetermined length of carbon steel 
wire. 
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22. The method of claim 21 wherein the predetermined 
length of steel wire to formed In the forming step so 
that the shank (120) is tapered between a larger end 
(126), which is nearer to the head (110), and a 
smaller end (124), at which the point (130) is 5 
formed. 

23. The method of claim 22 wherein the predetermined 
length ol carbon steel wire Is formed In the forming 
step so thai smaller end (1 24) of the tapered shank 10 
(120) has a diameter about 0.6 times the Initial di- 
ameter of the carbon steel wire. 

24. The method of claim 23 wherein the predetermined 
length of carbon steel wire is formed in the forming is 
step so that the imermadlale part has a transition 
zone (140) having a tapered portion with a smaller 
end (144), which is Joined unltarily with the larger 
end (126) of the tapered shank (120), and with a 
largerend(146),whichisioinedunitarilytothehead 

(110). 

25. The method of claim 24 wherein me predetermined 
length of carbon steel wire is formed in the forming 
step so that the larger end (1 46) of the tapered por- 
tton of the transition zone (140) has a diameter 
greater than the Wtial diameter of the predeter- 
mined length of carbon steel wire. 

26. The method of claim 26 wherein the predetermined 
length of carbon steel wire is formed In the forming 
step so that the larger end (126) of the tapered 
shank (1 20) has a diameter about 0.7 times the In- 
itial diameter of the predetermined length of carbon 
steel wire and wherein the larger end (1 46) of the & 
tapered portion of the transition zone (140) has a 
diameter about 1 .1 times the initial diameter of the 
predetermined length of carbon steel wire. 

27. The method of any one of claims 16 through 28 
wherein the predetermined length of carbon steel 
wire is rolled In the rolling step so that the shank 
(120) is knurled (122) between the larger and small- 
er ends of the shank. 

45 

2a The methof of any one of claims 15 through 26 
wherein the pin is formed Irom a predetermined 
length of A13I C 1062 steel wire. 

29. The methof of claim 28 wherein the predetermined » 
length of Al 81 C 1062 steel wire is rolled h the rolling 
step so that the shank (120) is knurled (122) be- 
tween the larger and smaller ends of the shank. 

3a The method of any one of claims 15 through 28 « 
wherein the pin is formed from a predetermined 
length of high-manganese carbon steel wire. 
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